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out fistula compression), which in my view, are essential to confirm
the diagnosis and quantify severity.2 While hemodynamic data
w
c
t
s
s
w
s
r
a
r
d
b
d
r
m
b
R
s
D
R
1
2
3
49. Berman SS, Gentile AT, Glickman MH, Mills JL, Hurwitz RL, West-
erband A, et al. Distal revascularization-interval ligation for limb salvage
and maintenance of dialysis access in ischemic steal syndrome. J Vasc
Surg 1997;26:393-402; Discussion: 402-4.
0. Schanzer H, Schwartz M, Harrington E, Haimov M. Treatment of
ischemia due to “steal” by arteriovenous fistula with distal artery liga-
tion and revascularization. J Vasc Surg 1988;7:770-3.
1. Thermann F, Wollert U. Proximalization of the arterial inflow: new
treatment of choice in patients with advanced dialysis shunt-associated
steal syndrome? Ann Vasc Surg 2009;23:485-90.
2. Zanow J, Kruger U, Scholz H. Proximalization of the arterial inflow: a
new technique to treat access-related ischemia. J Vasc Surg 2006;43:
1216-21; Discussion: 21.
3. DeCaprio JD, Valentine RJ, Kakish HB, Awad R, Hagino RT, Clagett
GP. Steal syndrome complicating hemodialysis access. Cardiovasc Surg
1997;5:648-53.ubmitted Jul 15, 2010; accepted Oct 25, 2010.INVITED COMMENTARYJoseph L. Mills, MD, Tucson, Ariz
This study from the University of Pittsburgh addresses an
important clinical problem after hemodialysis access creation: the
ischemic steal syndrome (ISS). It is one of the largest series in the
literature.1
The pathophysiology of ISS is worth reviewing. The magni-
tude of blood flow through an arteriovenous fistula is a function of
the diameter of both the fistula and the donor artery. Fistulas are
classified by the fistula diameter relative to that of the donor artery.
Small fistulas are defined as having a diameter 75% of the diam-
eter of the inflow artery. In small fistulas, the primary determinant
of the magnitude of fistula flow is fistula resistance, which varies
with the fourth power of the diameter. The natural history of small
fistulas is thrombosis. Large fistulas have a diameter 75% that of
the donor artery, and the magnitude of blood flow tends to be
independent of fistula resistance and diameter. In large fistulas,
flow is determined primarily by the relative resistances of the
peripheral vascular bed, the donor artery, and the collateral circu-
lation. Most surgically created fistulas are of the large variety in
order to provide sufficient blood flow (approximately 600 ml/
minute) for dialysis.2,3 Nearly all surgically created fistulas create
physiological steal; ISS results when distal arterial perfusion is
inadequate to meet tissue metabolic requirements.2
Thus, it is no surprise that banding, which increases fistula
resistance, is unlikely to achieve the dual goals of ISS treatment (ie,
preservation of the access and relief of the ischemia). In this series,
banding had poor outcomes. Nineteen percent of fistulas throm-
bosed after banding, and 48% of patients had persistent ischemia;
73% of reinterventions were performed in patients who underwent
banding. Distal revascularization and interval ligation (DRIL) had
a statistically better success rate than banding (P  .05) and was
effective in resolution of ISS in 90% of patients. DRIL remains the
procedure of choice for treatment of ISS.4
I would urge future investigations of ISS to include hemody-
namic data (digital arterial pressure measurements with and with-ere not routinely collected in this series, it is interesting to
ompare pre- and postoperative hemodynamics for those in whom
hey were available. Following the DRIL procedure, digital pres-
ures increased from 43 to 75 mm Hg; after banding, the corre-
ponding increase was only from 33 to 44 mmHg. This difference
as statistically significant and likely accounts for the failure of a
ubstantial number of banded patients to improve. The authors
eport some experience with revision using distal inflow (RUDI)
nd proximalization of arterial inflow (PAI). While the reported
esults were excellent, patient numbers were low. These proce-
ures likely work in a manner analogous to the DRIL procedure,
y altering relative resistances (either by adding length or reducing
onor artery diameter) rather than by increasing fistula outflow
esistance. Such procedures, based on the physiology of ISS, are
ost likely to succeed.
This is a well-written study of ISS. Hopefully, it will lay
anding to rest. Future investigations, especially with the newer
UDI and PAI procedures, should include hemodynamic data and
ufficient follow-up to allow comparison with the well-established
RIL procedure.
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